Mar 2017 Water Supply Briefing

National Weather Service, Northwest River Forecast Center

Telephone Conference: 1-888-677-0012
Pass Code: 91999
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Water Supply Summary
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Volume Forecasting Overview




Community Hydrologic
Prediction System (CHPS)
software platform

National Weather Service River

Forecast System (NWSRFS)
modeling components

Models are physically-

and empirically-based,

but simplified

» Conceptual, or lumped
parameter

* Primary inputs are
precipitation and
temperature

* Primary outputs are
streamflows
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Forecast Methodology

= ESP: Ensemble Streamflow Prediction

» Volume forecasts produced from:

= Quantitative precipitation forecast (QPF)
= Quantitative temperature forecast (QTF)
= Traces of historically observed precipitation and temperature (climatology)

Combinations of weather possibilities run through hydrologic models to
generate streamflows, which are aggregated to volumes

— QINE [1] (ESPF10 1949) — QINE [1] (ESPF10 1984)
125,000 — QINE (1] (ESPFL0 1950) — QINE [1] (ESPF10 1985) Water Supply Forecasts
— QINE [1] (ESPF10 1951) — QINE [1] (ESPFL0 1986) SALMON - AT WHITEBIRD
120,000 —QINE [1] (ESPFL0 1952) — QINE (1] (ESPF10 1987) Period APRto SEP -- Water Year 2017
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Forecast Methodology

Forecasts are updated daily, but observed data is assimilated and models are run
continuously

Forecasts are compared to 30 year observed (adjusted) runoff normals (currently
1981-2010)

Water supply forecasts:

» Volumes are adjusted for major upstream storage and diversions, as described in the
adjustment section of the NWRFC water supply webpage

Natural volume forecasts:

= Volumes are adjusted for all* man-made upstream activity, including storage, consumptive
use, and diversions



Volume Forecast Inputs




Volume Forecast Inputs

= Observed Conditions:
= Precipitation

= Temperature
; 2 Model “states”
= Snowpack

= Soll moisture

—

* Future Conditions (Anticipated and Statistical):
= 0, 5, or 10 days of QPF/QTF
nsemble of precipitatior Model
“forcings”




Observed Precipitation and Temperatures

www.nwrfc.noaa.gov/water_supply/wy_summary

Seasonal Precipitation

Seasonal Precipitation
Oct 1, 2016 - Oct 31,2016

Croation Time: Twesday, Nov 1 2016 Nor thwest River Farecast Contar

Seasonal Precipitation
Oct 1, 2016 - Nov 30, 2016

Creation Time Thursday, Dec 1, 2016 Nor thwest River Forecast Conter

Monthly Precipitation

Monthly Precipitation
October 2016

Croation Time: Tuesday, Nov 1, 2016 Not thwe st River Forecast Conter

Q. Monthly Precipitation
b Noyember 2016

Monthiy
Precipitation
(Percent Norme!)

Creation Time: Thursday, Dec 1, 2016 Notthwest River Farecast Center

Temperature Departure

Temperature Departure
October 2016

Creation Time: Tuasday, Nov 1 2016 Notr thwest River Forecast Center

Temperature Departure
Noyvember 2016

Craation Time: Thursday, Dec 1, 2016 Nor thwest River Farecast Contar
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Observed Precipitation and Temperatures

www.nwrfc.noaa.gov/water_supply/wy_summary

Seasonal Precipitation

Seasonal Precipitation
Oct 1, 2016 - Dec 31,2016

Creoation Time: Senday, Jan L 2017 Nov thwest River Forecast Contar

Qe Seasonal Precipitation
=, Oct 1, 2016 - Jan 31, 2017

Craation Time: Wednesday, Fab 1, 2017 Northwest River Forecast Conter

Monthly Precipitation

Qe Monthly Precipitation
A, December 2016

Creation Time: Senday, Jan L 2017 Not thwe st River Forecast Canter

Current Month Precipitation
Jan 1,2017 - Jan 31,2017

Croation Time: Wednasday, Fob 1L 2017 Northwest River Forecast Centar

Temperature Departure

Temperature Departure
December 2016

Creation Time: Senday, Jan L 2017 Nor thwest River Forecast Canter

Temperature Departure
Jan 1,2017 - Jan 31,2017

Croation Time Wednesday, Fab 1 2017 Northwest River Forecast Conter




Observed Precipitation and Temperatures

www.nwrfc.noaa.gov/water_supply/wy_summary

Seasonal Precipitation Monthly Precipitation Temperature Departure

Seasonal Precipitation Current Month Precipitation Temperature Departure
Oct 1, 2016 - Feb 28, 2017 Feb 1,2017 - Feb 28,2017 Feb 1, 2017 - Feb 28, 2017

Croation Time: Wednesday, Mar 1 2017 Northwest River Forecast Conter Croation Time: Wednasday, Mar 1, 2017 Northwest River Farecast Conter

Craation Time Wednesday, Mar 1 2017 Northwest River Farecast Conter

= Very wet February, across entire domain
= Cool temperatures along northern tier, helping build stronger snow packs

» Warmer temperatures in the southern tier, leading to lower elevation melt and rain-on-snow

» Caused extensive sheet flooding, and some streamflow flooding, but nothing too detrimental to
seasonal volumes



Observed Precipitation Summary

www.nwrfc.noaa.gov/water_supply/wy_summary

| .. R - | .. R
Seasonal Precipitation Seasonal Precipitation
Oct 1, 2015 - llfeb 29, 2016 Oct 1, 2016 - llfeb 28,2017
| |
| |

| ¢ |
| |

Seasonal Seasonal
Precipitation / Precipitation
(Percent Normal) ! (Percent Normal)

Creation Time: Tuesday, Mar 1, 2016 Northwest River Forecast Center Creation Time: Wednesday, Mar 1, 2017  Northwest River Forecast Center

WY 2016 WY 2017
DIVISION NAME % NORM % NORM

Columbia River above Arrow Lakes 98 98
Kootenai River 107 124
Pond Oreille River 100 119
Spokane River 101 113
Columbia River above Grand Coulee 103 115
Snake River 100 136
Columbia River above The Dalles 104 119
Western Washington 118 101

Western Oregon 116 135




Observed Snowpack Conditions

www.nwrfc.noaa.gov/snow
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Still a pronounced lateral divide between the southern and northern tiers of our domain

Less dramatic than last month though - heavy Feb

Observed snow water equivalent (SWE) values provided by:
Natural Resources Conservation Service (NRCS) SNOTEL network, and Environment Canada (EC)

Automated Snow Pillow network



Snow Water Equivalent (swe), inches

Snow Water Equivalent {swe), inches

Observed Snowpack Conditions

Snow Water Equivalent

MOLSON CREEK
Water Year 2017 - Elevation 6500 feet

Southern
B.C.

Snow Water Equivalent

TOGWOTEE PASS SNOTEL
Water Year 2017 - Elevation 9530 feet

Western
Wyoming

Near to slightly below n

Snow Water Equivalent (swe), inches

Snow Water Equivalent (swe), inches

www.nwrfc.noaa.gov/snow

Snow Water Equivalent

NOISY BASIN SNOTEL
Water Year 2017 - Elevation 6040 feet

Western
Montana

Snow Water Equivalent

TRINITY MOUNTAIN
Water Year 2017 - Elevation 7770 feet

Central
ldaho

Snow Water Equivalent (swe), inches

Snow Water Equivalent (swe), inches

Snow Water Equivalent

STAMPEDE PASS SNOTEL
Water Year 2017 - Elevation 3360 feet

Central
. Washington

Snow Water Equivalent

SOLDIER R.S. SNOTEL
Water Year 2017 - Elevation 5740 feet

Central
Idaho

MAR  APR  MAY
Month

rmal numbers in the north, above normal numbers in the south

= Also note the record values at some lower elevation locations along the southern tier




Runoff Conditions

Runoff

Period: Oct thru Curr ?
a0

LOCATION

Columbia River — Arrow Lakes

Calgary

Kootenai River — Queens Bay
Columbia River — Birchbank

Pond Oreille River — Albeni Falls

Lethbridge

Spokane River — Long Lake

Columbia River — Grand Coulee

Snake River — Lower Granite

Columbia River — The Dalles -

= Observed (adjusted) runoff since Oct 1
likely not best indicator of seasonal
volumes

=  Wet Oct, warm Nov, high fall runoff

= Runoff totals since Jan 1 more
indicative of overall basin condition

= Near to above normal

= As temperatures warm, well above normal runoff is anticipated along our southern tier



Volume Forecast Inputs

= Observed Conditions:
= Precipitation

= Temperature
; 2 Model “states”
= Snowpack

= Soll moisture

—

* Future Conditions (Anticipated and Statistical):
= 0, 5, or 10 days of QPF/QTF
nsemble of precipitatior Model
“forcings”




Deterministic Forcings (QPF and QTF)

www.nwrfc.noaa.gov/water_supply/wy summary

10 Day Forecast Precipitation: Volume Analysis

10 Day Precipitation Climatology 10 Day QPF
Ending 12Z, 03/122017 Ending 12Z, 03/1272017

= Generally wet conditions
forecasted over next 10 days

= Namely west of the Cascades
and along northern tier

= Cool temperatures

// —
5@\
Creation Time: Thu Mar 2 16:10:44 UTC 2017 - Creation Time: Thu Mar 2 16:10:36 UTC 2017

10 Day QPF (Deviation from Climatology) 10 Day QPF (Percent of Climatology)

crorg 12 o7 enang 122, 03122017 = Good for snow packs,
namely up north

L

= \/olume forecasts are
trending higher

|| NSNS |

Creation Time: Thu Mar 2 16:11:00 UTC 2017



» Probabilistic guidance (climatological possibilities) used beyond
deterministic (QPF/QTF) period (0, 5, or 10 days)

» Unique sets (years) of historical observations
» Precipitation and temperature data for every year of historical record (1949 — 2016)
» QPF/QTF + one year of historical data = one forcing trace

| | . |
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Latest Volume Forecasts
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Water Supply Forecasts

www.nwrfc.noaa.gov/ws/

LOCATION

Map Overlays
¥ NWRFC Baundary

NWRFC Bamns

Water Supply Forecast

Period: APR-SEP
(%5 Nommal)

A
L No Normal, No data

Stations Displayed: 125

Water Supply Links
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Nanaimo o °

Medicin
Hat

Billings

Kootenai River —
Queens Bay

Columbia River —
Birchbank

Clark Fork —
Cabinet Gorge

Spokane River —
Spokane

Columbia River —
Grand Coulee

Snake River —
Shelley

Snake River —
Lower Granite

APR - SEP
% NORM

Yakima River —
Parker

John Day River —
Service Creek

Grande Ronde --
Troy

Columbia River —
The Dalles




Natural Volume Forecasts

www.nwrfc.noaa.gov/ws/

LOCATION

Skagit River — Concrete

Stillaguamish River - Arlington

Snohomish River - Monroe

Cedar River — Renton

Cowlitz River — Castle Rock

Chehalis River — Porter

Dungeness River — Sequim

APR - SEP
% NORM

LOCATION

Lewis River — Merwin

Clackamas River —
Estacada

Tualatin River —
Farmington

Nehalem River — Foss

Mckenzie River — Vida

Coast Fk Willamette
River — Goshen

Willamette River —
Salem

Siuslaw River —
Mapleton

Umpqua River — Elkton

SF Coquille River —
Myrtle Point

Rogue River — Grants
Pass

lllinois River — Agness

APR - SEP
% NORM




Climate Outlook

WWW.Cpc.ncep.noaa.gov

Precipitation

ONE-MONTH_OUTLOOK ' g - 00K . '
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N MEANS NORMAL N
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= Above normal precipitation favored through at least March Conditions good for snow
packs, volume forecasts

= Below normal temperatures favored through March could trend higher




Volume Forecast Products
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Various Volume Products

www.nwrfc.noaa.gov/ws/

COLUMEBIA - THE DALLES DAM (TDAOS) Water Supply Forecasts
Forecasts for Water Year 2017 COLUMBIA - THE DALLES DAM
Ferbod AFPR o SFP - Waier Year AR T
Official Forecast [ '
= {0 days QPF:Ensemble: 2047-03-01 [ssued: Z2017-03-01

Forscasts Ars in KAF

30 Year
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APR-SEP BO02T 95a51 107 110344 83704
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2
2

= &days QPFEnsemble: 2017-03-01 [ssued: 2017-02 A

APR-SEF BEOTE || ormon 108 108036 T4

Seagonal Volumes, MAF

EFR-5EF || B4961 || 95083 103 104566 52704
AFR-JUL || 71693 || @2ma 103 30779 79855
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JBN-SEF |[ 108123 || n==es 104 125264 14216

[ JARJUC | 96167 || tosaza 105 116411 101368 p— -

[ OCT-SEP || 130531 |[ 141858 151673 130518

| Kowe the mouse ower the desired "Fon 5t Pericd’ o display a graph. Dale of Ensemble Plor Creabed DAA1234T 841

I Rarmial -- 32,7 MAF

= Max Scale Scale To Data Seale Ta Last 45 Days

Data Files
ESP10 E5P3 E5SPD C5Y (E5P101APR-5EF)

Forecast Ensemble
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Monthly Volumes

www.nwrfc.noaa.gov/ws/

Water Supply Yolume Monthly Forecasts (ESP10) for Water Year 2017
[TOADT] COLUMBIA - THE DALLES BAM
Max, Man, 90%, 10%, and Median
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ESF Monthly Warer Supply Forecast ESP Monthly Warer Supply Forecast ESP Monthly Warer Supply Forecast
10 days QFF: Ensemble: 2 7-03-M [ssued: 200 7-03-01 5 days QPF: Ensemble: 20 7-03-M [ssued: 200 7-03-01 0 days QFF: Ensemble: 200 7-03-01 [ssued: 201 7-03-M1
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Volume Rankings

www.nwrfc.noaa.gov/ws/

SNAKE - NEAR HEISE (HEII1)

= Current volume forecasts can LT

be viewed in context of
historical volumes

_ a0 | etsoas | “ [ 6250% |
8.

= Shown here, near record
seasonal volumes are —mm“
forecasted in some locations
(Upper Snake)

= Can be helpful for identifying g:lr?;;ERaT*Eﬁii HEISE ti:g:]ln
analog years to aid in water JAN-JUL Normal — 3790 (KAF)

management planning

7 [t | mma | s ]
& | e | wamest | ]




Climate Index Relationships

www.nwrfc.noaa.gov/ws/

OCT-DEC Oceanic Nino Index vs APR-SEP Historical Water Supply Runoff
(TDAD3) COLUMBIA - THE DALLES DAM (1961-2016)

*  Runoff for Given Water Year
0O Current ESP10 Forecast

= 0Nl wva Runoff Trendline

= 30 Year NHormal (1381-2010)

Ensemble
Streamiflomws
Prediction
Excesdance
Probability

1%

Historical Runoff (KAF)

El Nino

Trendline StdErr=17883 KAF, Corrir F-0.350, n=36
PRI T T T T T S T S I T T [ S S T N T N S T S

La Nina Neutral

a247
-3.0 2.5 20 1.5 1.0 0.5 0.0 0.5 1.0 1.5 2.0 2.5 30

Oceanic Nino Index (ONI)

— Opticns

Station ldentifier: TDAOS3

Climate Index

Index: |OMI »
Period: | CND -

Runoff | Forecast Type: | Water Supply
Runoff Period: | AFR-SEF =

Water Year Range: 1961 O—O 2016

Plot Forecast: i«

Press| Refresh | when ready.

— Descripticn
The Oceanic Nino Index (ONI) is the 3 month
running average of the sea surface temperature (SST)
ancmaly for the Nine 2.4 region. The ONI is used by
MO&AA to make official ENSO phase classifications.
Scurce: ON index iz courtesy of NOAA's Climate Prediction
Center (Click Here)

For Data Used in Plot (1961 - 2016)

= Can now specify from a variety of climate indices, index periods, forecast types, and
ranges of water year




Data Downloads

River and Hydrology ‘

Water Supply

Please join us d °orecas

Northwest River Forecast

Data Download

Search
Enter NWS ID:

| 8o |

Northwest |

. - Map Overlays
Water Supply ¢ !
) ¥ NWRFC Boundary

Matur:
MNatur .11 ! MWRFC Basins .
T_]I'J.ﬂljj'l_'l.!':itf'd - NS HSAS ,,..h._-.'llu|-'--Z-|--:.

. r T = - N
mgs ; Counties

« Eunoff

ESP WS Volumes

Northwest River Forecast

Data Download

orecast Precipitation
1 Precipitation

o Dbserved Temperature
* Runoff

| Home | Close |

= Can now download observed and [ oo Busembles
. . o - orc E"':':;
forecasted precipitation, temperatures, « Runoff

and streamflows from our web ° NOTICE OF CHANGE

o Water Supply

= |n.csv and .xml formats o Natural
o Unadjusted




Mar 2017 Water Supply Briefing

National Weather Service, Northwest River Forecast Center

Questions?




